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£ J£#f-£«ll ^ *°a^(54) ^ £#$(55); #71 &^$\ ^J§-S-^ 

SffSl 33 7>TT*M1 l^l^U, CflAlttM #^1 0}4r2\ X^^S] 

^^si^ ^^#^1(56); #7i <3jm *fl^#*i -i^i^H, 

#71 2fl##*l£ -fi-^Sr ^711- 7>^SH C-flAl^M^l ^£ ^7l# 71 Tfl^ 

«1B1(57); #71 *fl^#*ll- 7l^o.£ ^ifl^Hl -g^S^, #71 ^^#£(51)^ 
£#-g-£(52H ^<iiH«:7l(58); #7l ^J=(50H £*}S\JL, 

71(58)1- ^5l^-7l# <^HL^X\^ ^ifl^7jo S £#Al f)^ *1h^s#^1(60):« 3. 

0 l^°l^fe ^-7lSsK|^Bfl.g. ^^^Cf. 
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£ l^r "S^Sl W^l^* q-Bj-tfl ^JE. 
£ 3^ 5L 2^ q-Efvfl A}*] 5.. 



50 : si : 
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^i«(4aH s^^l 4e-> -M^ia^l (4)1- -S^V^i -^^1 ^1 ^^fl^" 

<22> ^>7l ^^7l(l)^Ai 3L<#O.S. ^H±r A>^(2)^ ^^^1 ^*fl ^ 

<23> ol^ ; #7] ^lfl^ja*7l(4)<fl>H -§-^€ ^ D fl^ ^% V #*1(5)S tf^JL, #7l *g 

##*1(5H*1 ^£ ^Htt -a^^jit«-7l(3)^>H ^^^"71 <^ IJHM ^Ml ^ 
71 (1)S ^.vfl^. 

<24> o]e^ ^uflA>oi^-oi 7jl^o_s ^r^^^l 4^ ^^^^r-i- A >-§-7>7> ^^tV 

<25> ZL&juf, ^V+wj-Al^Bfl o. ^ifl^-7l# ^ S^r 7><Ia1^ ^^-?J;JlS £ 

^H^S-S., ^vfl^7l7> £.<gs|al £^11*1 S-*fl3 0 l &t}-. 
<26> o]%7\) ^^7}7} J$.«5l7ll4 ^Sft^afl 4^ *1"8-*VI- 0 1 M#-S: 1=^1 ?fl 3 ^ , 

A>-g-7>^ ^ ^^1^-71^ ^^-i- ^7lAl7l7fl 

<27> Olofl, ^Efl» -^^ J §"7l7> SqjfS. afl#5l^^ ^lM^l 3711 

^49 ^M, *7l ^Ml ^^Tl* cfAl ej^tb #313. vfl^g- 2.^ Tdr^l^ 6 ) ^>7l nfi-g: 

ofl iWl^^^l 3.7)1 ^7}5l^r -&*H^°1 $1^. 
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<29> 



<30> 



<31> 



#-f-S^l 5^ 7>^^>7l] -g^oL, cflAl^E M o} Si^s). o^el 4^7fl^ ^ 7 ) s 
4*oJ fl^o, ^ *og^ lAi # og^ 7H1 £M ^ 7]s £ ^ 

^HH £**sl<M £ #^7i ^o. s HKM^ #7i ^ho^ EWS o|^ 

e^ofl ^5^, # 7 1 0.0^ ^ 7]# 7 ^- H cflAl ^ Mo|1 ^ 

3 T^l* tffr^Jfe J^E); # 7 ] 7l^ S 4*11*41 #71 * 

g ^71 71- &$*\SL2. <1J2^51£^ #71 £ 

WS1 ^s)^ ^^^71; n^ji, #71 ^oj] JLf ,^ £S7]f ^ ^ 

*7l# 1^1^ ^Mj^TiAS S#Al7lfe Jr^A):* if .^ H o^o^fe ^1 

SsJ-Al^Efl^. ^1^-^-4. 

^ 2fe £ ^ofl ^ -7l^Al-e^ ^ £oUi £ 3^ 3- ^ ^ 

#*1# M-Ef^fl A>Al£olcl- 
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< 32 > £ 2# %1-S^>^ , ^-71 ^lSsM^efl^ ^e( 50 ), 1-^^(54) ^ &M(55), *fl 

^#*1(56), *fl^l^(57), ^1^71(58) ^ §1S^S^1(60)» 

<33> a o v 7 ] ^j=(50H^ ^7l ^^(51)2}- £#-?-S(52)7l- ^^m. ZiElJl, 

^71 ^-71 ^f-iiL(5lHlfe ^§-<M(54H ^l^U, #7} S.#-§-S(52H1tt £#^(55) 

<34> oleitb ^M(50)£] ^^(51)2f SM-3.(52)<*flfe 5)^ 7>^^>£^- *fl^*l 

(56)7} -g*!^. *)1^*1 (56)^ ^#^^1 dH^S #^°1 4 

^r7fl^ ^71 ^-2}*<>1 ^^€4. ^-^M, A o v 7l *fl^#*l(56)7> s^^l ^ 
^§-5.(5lHH ^<a^7Hl if-^ ^711- 5£^*V t}-^ S#*S(52)^1^ £#^-71 ^o. 

<35> <*l7H ( ^-71 c-HAl^E( des iccant) #^£r 71^1 ^<H1 ^711- ^*}J1 ( ^1 

JfS. ^^-ic £~ o]&|*v dlAlfVE^^ ^e}7} ^(sillica gel) 

^ ElBH-g- ^Bl?flolE (Titanium Silicate) ^ ^-g-^. 

<36> o]<2} ^ *)1^*1(56H1 tfl*fl fief ii^*}^, A o v 7l ^1^^-^1(56)^ ^71 

1- ^^s}^ l-^^l 3H?>S.7} S^^l -^^^ t-llAl^E^desiccant wheel ) 5. 

<37> a o v 7 ] tflAl^E^ o. £ 2^1 M-b}^ w}<2} ^-o] ^ti>(Hl) ^£7} ^-3.(51)^} t# 

S)JL, q-^xl ^«KH2) ^£7} S#^S(52)«fl ^#£l£^- ^^1^4. 
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<38> SE^, ^7} o]E(50)^| %^ #7l ^^^5.(51)^ J£.#*S(52)^1 

fVE^-^ a]#*V ^#a]^ ^ ^.g-jE °l*fl 7V^*>cf. ^71 ^1^*1(56)^ 

^ A o v 7) ^£(50 HI 2]^ 7>^*>7fl -g^TT ^(56a)^, #7l ^ofl^ ^>^o. 

^ ^7fl A>olA>oTofl ^71 fSt ^*Kr ^l^^-(56b)^, #7l *H^-(56b) 

<40> o]9\ ^ c-llAl^E^^. ^<a^S(51)^l i^M^r ^(HlHH ^1^7H 

^7l# S^tf. oje^V ^7l» ^-^(Hl)^ t-flX| ^JL^o] s\Q%<*\] ^ _§L# 

^-£(52)5L oj^^ji, ol ^71 ^(Hl)ol 7fl^lEl(57) 7 ><i€ ^7l7> ^4 

*1, ^7} ^vfl ^ttSLS. ^71^1 #7l» ^7^ *r &7fl ^r}. 

<4i> 7^ §7l ^*ti, A o >7i £#^-3.(52)^ ^^^l(5 6 ) e*H*r 7fl 

^1^(57)7> ^71 ^^(57)^ ^^^l(5 6 )si ^oi^d] ^13^ 

^o] ti>^^Cl-. ol^ 7fl^S|EK57)<*fl ^ ^71^1 ^-^l- 3.711 «M Aj-71 ^1^^> 
^1(56)^11 ^711- ^71 ^SLsL ^*]?)7] -g-cl^c^- <5j-7l 3]^°)^. 

<42> ^ ( Aj-71 ^^^^(58)^ *oi ^ £#-5-^.(51,52)^1 ^7l7> 
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c|* 4M|*M|fe, #7l ^H (50 )^ ^^1(56)1- 7)&<L3, *<a*S(51)^ 
*S(52)S| ±% J^o] ^^S)7fl ^£U, #71 *<g ^ £#*5L(51,52)£| HI 

^(53)^lfe- HI ^7] (58)7} 
<44> oje^v ^jn^l (58)ofl^ *^*s(51)^ g*£|5L4>. ^l-8-SJ?.(58a)7> 

^#HU, £#-^S(52)^- ^2-B-S^-(58b)7> ^#£cf. ZLejji, o)^ z\] 

l,2-fi-3.-»Rr =-^3 o.S ^#^cf. 

<45> o]<4 ^o], #7] ^^(51)^ ^^1^71^- £**S(52)3 ^^^7l7> 

7K58HH ^ JE^l-^Ai ^^SUf- #_OjiL*) ( #71 Z]- -^7l7> *1<IJ2 

<46> o^g ^«a«7l(58)^ ^«\] m go** q 7] q ^^ 2 ^ 7](58)fe ^« 

^« tK^flS] #aj|olE7l. 3#^°fl ^ afll-frSL^CSSa)*)- ^2-&-iMK58b)7> * 

- ^<^4. H^Jl, #71 ^eflolE^ cg^^oi ^ 

<47> ^^^71(58)^ ##*V ^5]^1 ^rjl cfo^ Tg#Oj- ^ 

fl-g-fr <*l«fl 7>^srf^S, o]6(| tfl^- ^ o_ A$^}7}3, ^cf. 
<48> #71 ^^iE«:7l(58)« 7^ ^^7]» UH^g-A^J cf^-ofl ^vfl^o. 

S S#Al7l£-s. a o v 7] ^ m (50 *1M=#*1(60)7} *Ul£tf. 

*m^H#*l(60)^r tf*7j(61), WS(62), ^ll (2 <iJE^7l (63,64) * ^ 
^#*](65)» X^HH ^#^nf. 
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<so> oH, #7l ^l«Ja*7l(63)fe £ffl(52)^l ^^^71(58)3] *7l 

^1 ^71(61). *HNi(62), ^##*1(65) $ ^2<MH€7l(64)^ 

#7l *hs1 sq« h~ s#*sl4| °H, ^ A^7> £ 2^- £°1 ois 

o) Jg-Mfe ^|2^ja«:7l e*Wfe Jffl(64a)-8r ^l^. 

<5i> uJ-bM. #7l *l«aaL*7l(63)fe ^H«7l(58)4H ^^1* 

<52> ^ol, #7l 2ll^#*l(56)*fl -n-^€ -8*1*717} cflARVS *7l* 

7^ ^-7> #^> *<*fl ^1^71(58)1- W^Ai l^SLS. °1*>H 

^|iSilil*7l(63)» 71*1^*1 2^o.S. fHM4. HL*V, #71 £15L«: 
71(58)1 *«fl ^£ 1*11*3 ^71^1 fc4M*l# ^ ^ $*T*M 
<53> #71 *7la*Al^ol tfl*§ 3*. #71 ^^(57)^ 

ol^H Hflo^^^^lu)-, HLfe ^ofl 7^1^011^ l|H!€ 

^1^# ol^>^ 7^1^ Bfl<l°l-§-#*l* ^-g-^- ^ 
<54> o]sq- ^O] ^-713:^1^^^ 2j.-g.ofl $*J| -g^^lS. 

<55> ^ 7 ] ^ 7 ]^Ali^^ 1-S#^(54,55)4 *U=^H#*1(60) ^* *H1H1 4^ 

^7l • W^S-H. HL^r $7l ^-g-H-S. 3. 4 s Sl^h 

<56> ^ ( ^-7l2:^Al^Bflol $71 • •j'JJSLHS £^3^ 3*41 ^ H^V^S. 

< 57 > a o v 7] *o 35 ffl(54)2l- £**K55)°1 #71 *<g*3.(5lW ^^^71 

- ^#*1(56)« *4*}^1 ^Al^-EoH ^7l# A^^A. °H, #7l ^^^7^ ^ 

71* dfl^cfl nl-el- rfi 7>^5l7ll £4. 
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<58> o-|nfl ( (60)^1 ^ufl^ <$^7) (61) , ^^^(62), ^IHL^l (64) , 

«^1(65) ^ ^11^^^71(63)1- nJ-BM, ^| 1^51*71 

(63)tt #^7lS.^ 71^^-Jl, ^2^31^71(64)^ -§-#71 S.^ 7l^-*Viq-. 

<59> o]o] t ^$]^ 7 }^ #<£MQ7) (58)^1 ^l-R-S.^-(58a)l- tf^-ofl ^lUE^l 

(63HH °H, ^7l ^^#-8- 

*}7}-§: ^7H1 2]^ *bQ*\, c1& ^*HS. ^^^M: ^3*}t1] 

<60> ^g, AV 7 1 -M^tt £#5ffl(55)2) ^^Hl £#*S.(52)^1 ^-^ji, °1 

^^^71^ ^1^71(58)21 ^l2^-S.-^-(58b)l- 7^1^ l-frS-f- ( 58a )-& W^Rr ^ 
i|*7H ^7l# ^]?14. A oM ^1^71(58)^ ^^1^71^ 1^1 M^l* t\ 

<61> ol rtfl , ^1-71 ^^^1(56)71- 5)^^^1 uj-sj- ^7l# 5L^*V ^f-g-(Hl)^ S#^S_(52) 

3. ol-g-^Jl, O] ^7l7> i^Sl^ ^-^-(H2)^r 7fl^^l^l(57) ^ 2} *fl 7 ><1^ ^ 

7l7> -f-Sf^-oH C-flAl^Eofl ^7l7> £#^7l ^SLS. «o V #^4. 

<62> a o V 7 ] ^ 7 ]- ^^- 5 7^7]( 58 )S. ^jzj.^ ^^^.7]^ <q«-S. S.#^t}. 

<63> o]^ ^o], #7] ^7lS5t-Al^Efl^ ^.7] . ^a o >^.^Al ^ 5. 

<64> ^.^^Aj^Eflol $-71 • \+ y J-Sr^Sl^ ^4-^lfe *7l • ^^^l^ ^2^ 

712] -H-g- u o V ^ *«a*>S.S o]6\] ^ s£x$ o. ^e^Vcl-. 
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4*. ^£ ^ofl A>^ 71 . ^ ^ ^ ^) # ^ 1(56) 

^7^1 7] €4. 

4^-S, ^-71 ^7l3:^l^^ol *7l^*£HS £*J4^ ^Sfl 
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<71> 



W M*(54)« 7HM*1 ^*7]» ****K56), ««a*7l(58) $ *1*HL 
$7l(63)# 44 ^oa -fr^ltl*. #AH> , M s# ^ (55) ^ ^ 

Ml*7l# ^^^71(58)^ ^1^^1(56)1- 44 ^Sjos. -^4^4. ZL5lJ1( w 
«#*1(56). 7^44(57) £ *|Mfl=^(60)fe 7f^,H ^4. 

oH, *7l ^vfl^-7]- ^^^71(58)^1 ^l ( 2-H-^(58a,58b)« * 

^^S- 34 ^^#4 ^£"14-1- - 014 

7l^-g-S-n># =-^4^5- ^r^4^ ^ 0.4 
[^S] Jl41 

0HH44 «o 1( ^ ^o, 4^ -4^44-*^ 4#4 ^ s47> ^.4. 
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^m-g-s-^ **** *+, <wi*7i*i in^m m 
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^ 7l oih^ si^ 7>^xi ^l*)^, £ 

*7l *s*oi tg^si^, ^d^Ml ^ ^- 7l ^og^oflA^ 
<g^7H ^-^1 S#^S.oflAi £#^7l ^JlS « 0 >#Al7lfe ^ 

^-71 ^l^^ll- 7l$<LS ^#°fl ^-71 *«a*3. £ S**3.*l ^71 

7} *5Wa*1 iHtS)^ *7l SffSl *i*l=l*r ^fcH* 

7l; n^ji, 

^71 ^^ofl ^l^, ^^S«:7l* 71^1 4^*71* «a«r*l^ E 

2i 

3. ^7}3E^)^. 
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3] 

all 2 %m sa°H, 

4] 

all 2 4 3 %H] &<>H, 

- — - D • 

5] 

all 2 ^Hl &°]*), 

[^^8-6] 

afl 5 %H1 &<>H, 

#71 ^^S«r7l^ ^^1- 4^7fl5l #5flo]E 7 l- ^f^ofl afli-B-s.^- 

7] 

all 1 %H1 5a<>H, 
^-71 

^7] ^<y*S<HH ^m^l^ ^-71 £#^H a|)l^iil«:7l; 
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-*7l ^ll^JH^7l^ vjnfl^ofl £*|sqfc ^71, A>^, g ^ 

H«:7l:» ^l^^f ^JLS Sfe ^7]^5fA]^Efl 

si 

^•71 ^7l, A>H o V^ t jg^-^ *J ^2^JSl«-7l^ A o V 7 ] olE^ ^H. £ - 
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